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After spending two postdoctoral
years each in the laboratories of
Jun-ichi Tomizawa in Tokyo and
Dick Epstein in Geneva, David
Shub joined the faculty of the
Biology Department at the
University at Albany, SUNY, where
he has been ever since. For the
past 17 years his lab has explored
the self-splicing group I introns in
bacteria and phages, with
emphasis on their origin,
distribution, and function as
selfish elements.
What turned you on to biology
in the first place? It was a late
conversion. As a child growing up
in New York City, the wonderful
diversity of nature, which attracts
many children to biology, was not
readily apparent (I think I had seen
about four bird species in my first
twenty years). School, where
biology was presented as a set of
unrelated facts that needed to be
memorized for an examination,
didn’t create a spark.
In my twentieth year, while an
undergraduate at Columbia
University, three experiences were
crucial. While introductory zoology
was taught as a large lecture —
and presented as an arbitrary
collection of facts, just as in high
school — all professors were
required to conduct a discussion
section each week with a small
group of students. My section
leader was Leslie Dunn, a
distinguished fly geneticist who
had worked with T.H. Morgan. The
class dozed through these
obligatory sessions, until the unit
on genetics. This had been my
favourite topic so far, involving
little memorization and requiring
us to do fun problems on blood
groups and paternity suits. In our
review session, Dunn seemed to
wake up from his semester-long
nap, becoming animated and
enthusiastic. Instead of rehashing
the material from the previous
week’s lectures, he told us about
sickle cell disease. It was a
wonderful story, combining
hemoglobin protein chemistry,
Dark wings of
desire
Birds vary enormously in their
use of the pigment melanin to
colour their plumage but the
variation between species and
between sexes has been a
puzzle to researchers. New
work on the plovers, a diverse
group of mostly ground-nesting
birds which show highly diverse
use of melanin, suggests that
sexual selection during aerial
displays is one cause of the
pigmentation. 
Veronika Bokony and
colleagues at the Szent Istvan
University in Budapest and at
the University of Bath, UK,
report in the Proceedings of the
Royal Society B in London
(published online) a comparison
of the wide variation in melanin-
coloured plumage between
different species of plover and
other aspects of their lifestyle.
The authors hypothesised
that melanin-coloured plumage
may be more common in
species where males carry out
aerial courtship displays
compared with those using
ground-based courtships. And
the plovers include species that
use both courtship behaviours.
The authors thought that black
plumage may help enhance the
silhouette of the bird against the
sky during an aerial display and
thus increase the attention of
ground-based females during
the display.
The results suggest that this
is indeed the case. Birds with
ground-based displays show
much less melanin-coloured
plumage compared with the
males of species carrying out
aerial displays. They looked at
whether melanin coloration
might help with camouflage or
in displays to defend territories
but found no link between
melanin coloration and these
two lifestyle aspects compared
to the link with aerobatic
courtship displays by the males.
“Taken together, our results
are most consistent with the
sexual selection hypothesis, and
suggest that melaninised
plumage has evolved to enhance
the aerial display of male
plovers,” the authors report.
Cutting an aerial dash, in
black, seems to be the plumage
key to attracting mates in this
group of plovers at least.
Black attack: Studies suggest areas of black plumage in plovers enhance the att-
ractiveness of male birds in aerial courtship displays. (Photo: Oxford Scientific Films.)
erythrocyte physiology, and how a
deleterious mutation is
perpetuated by selection of
heterozygotes. And at the end, in a
near ecstasy, he informed us of
the brand new result (in 1958) that
all of this intricate biology was the
result of substitution of a single
amino acid (he drew the side
chains of valine and glutamic acid
on the board) at the sixth position
of the beta chain. The genetic
code had not yet been
deciphered, but I knew that I could
really get interested in problems
like this.
The next insight came from
picking up a book from the library
in the Biochemistry Department at
the Medical School called
Biophysical Chemistry, Vol. 1, by
Edsall and Wyman (alas, volume 2
never appeared). The first chapter
was titled ‘biochemistry and
geochemistry’ and included a
description of Stanley Miller’s
amazing experiment. It was
exciting to realize that the origin of
life — which I had previously
considered the exclusive domain
of clerics and crackpots — could
be approached in a rational
manner. The second chapter was a
20 page treatise on the structure of
water and how interactions with
this unusual solvent are crucial to
understanding the properties of all
cellular components. While reading
this book I realized that chemistry
could be relevant to interesting
problems, and biological
mechanisms could be approached
according to rational principles.
A few months later, Paul Doty
gave one of the prestigious Harvey
Lectures at the Rockefeller
Institute. I managed to get across
town for the evening lecture. There
I was delighted by descriptions of
how the DNA helix could be
unravelled and reassembled by
simple temperature-shift
experiments. From these melting
curves, and also from its
equilibrium density in CsCl
gradients, one could determine the
base composition of DNA. The
genetic material could be treated
as an ordinary molecule. I was
seduced into what would become
known as molecular biology.
Do you have a ‘favourite’
paper? There are so many that it
is really hard to choose. I’ll
mention two that were powerful
influences. First, the paper by
Crick and Brenner (Nature
192:1227-1232) that established
the triplet nature of the genetic
code appeared early in my
graduate studies. The simplicity
and inescapable logic of this short
paper solved the biggest
outstanding question of the time,
with almost mathematical rigor. It
remains a real inspiration. Another
paper that had a big impact much
later in my career was Tom Cech’s
first report (Cell 31, 147-157) of the
self-splicing nature of the
Tetrahymena intron, overturning
60 years of biochemical dogma.
We all know that many sensational
results tend to evaporate on
further investigation and Cech, an
assistant professor approaching
the tenure decision, could ill afford
a messy controversy. Many in his
position might have protected
themselves with qualifications and
reservations in the discussion
section, blunting its significance.
On the contrary, Cech trusted his
data and confidently pushed the
interpretation to its logical limit,
suggesting the participation of an
RNA enzyme.
What is the best advice you’ve
been given? The most vehement
good advice I was given (and, of
course, rejected) was from my
instructor in organic chemistry in
college. When I informed him that
I was withdrawing from the
second semester (having been
bored to tears by the first, which
was presented as a memorization
exercise) he sternly told me that I
was ruining my life. I could not be
admitted to any reputable PhD
program without a full year of
organic chemistry. This was pretty
heavy news, as I was substituting
a course in art history (taught by
the most popular lecturer in the
college), which was offered at the
same time. In fact, nobody ever
asked if I had taken the second
semester of organic chemistry; as
a graduate student at MIT I had
no trouble dealing with a graduate
course in physical organic
chemistry; and the excitement of
that art history course has been
with me, enriching my life in
countless ways, ever since.
What advice would you offer
someone wondering whether to
start a career in biology? Most
students who ask this question are
trying to decide between becoming
a physician and obtaining a PhD in
the life sciences. They have to
balance the uncertainties of a
career in research with the
pressures of a lifetime in the
trenches of medicine. Each person
has to make the decision
according to personal values and
interests. For me, the freedom to
pursue interesting problems and to
constantly learn new things
throughout my life has been a great
privilege. I still marvel that I have
been paid (reasonably well) for so
many years to have so much fun.
Why have you spent your entire
career studying
bacteriophages? Interesting new
problems came along just as I
seemed to be reaching a dead
end. The most important of these
was the discovery of self-splicing,
mobile introns in phage T4.
Marlene Belfort offered to
collaborate on this totally
unexpected finding, providing my
lab with a wonderful problem that
we have been exploring ever since.
I particularly like it when work in a
new area like this leads to the
solution of a long-standing
unexplained phenomenon. In a
recent example, we found that
‘marker exclusion’ in T-even
phages, which had been
unexplained for over 25 years,
could be understood as an
extension of the phenomenon of
intron homing. The odd thing about
bacteriophages is how frequently
they surprise us. For example, the
large subunit topoisomerase gene
of phage T4 (and some close
relatives) is split into two cistrons,
one of which requires the ribosome
to make a 50-nucleotide jump
during translation. How such a
bizarre arrangement arose, why it
persists, and the mechanism of
this extraordinary ribosomal leap
remain unresolved. As long as
problems like this are still around, I
won’t feel the need to switch
organisms.
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